Twenty six (41%) of 64 central London cases of AIDS with nervous system involvement during the course of the illness had neurological opportunist infection. Cytomegalovirus and Toxoplasma gondii were the commonest agents in 22 cases with central nervous system (CNS) infection. Eight cases had herpes zoster radiculopathy. Other infections included those caused by Cryptococcus neoformans, Mycobacterium tuberculosis and papova JC virus. Prognosis was generally poor, irrespective of whether the opportunist infection was treatable.
Introduction and methods
The patients with acquired immunodeficiency syndrome (AIDS) described were all seen at two central London hospitals (St Stephen's and Westminster). A series with a defined end point (death) was chosen to estimate the incidence of clinically significant neurological involvement throughout the illness, including opportunist infections, and to study the natural history of such involvement. One hundred and thirty patients with AIDS seen at these hospitals had died by 30 September 1987. We were able to review 122 case histories, representing 20% of all patients who had died from AIDS up to that date in the UK1.2. Centres for Disease Control criteria were used for diagnosing AIDS3. We discuss neurological opportunist infections in this series, other findings have been presented elsewhere'',
Results
Sixty-four cases had neurological symptoms occuring during the course of the illness. Of these, 26 (41%) had neurological opportunist infection; in 22 (34%) it affected the central nervous system (CNS). The age ranged from 23 to 63 years (mean 40.5 years). All were male and, apart from one patient, were homosexual or bisexual. Table 1 shows the range of opportunist infections classified according to the presenting neurological syndrome. Some patients had more than one infection, often simultaneously. Cytomegalovirus (CMV)and cerebral toxoplasmosis were the commonest CNS opportunist infections and herpes zoster was the commonest infection of the peripheral nervous system. CNS opportunist infections were the presentation of AIDS in eight cases. They were tuberculous and cryptococcal meningitis, progressive multifocalleukoencephalopathy (PML), viral myelitis, combined CMVIHIV encephalitis and CMV retinopathy. Table 1 also shows the time from onset of neurological symptoms to death and from diagnosis of AIDS to death in each infection. The figure shows no significant difference between time from diagnosis of AIDS to death in the London patients with CNS opportunist infection when compared to those without. The median time from onset of neurology to death is significantly longer in those with CNS opportunist infection but the two month difference found is not clinically important.
Discussion
The infections and neurological manifestations within the UK series were, in general, similar to those in the USA4-7.
Meningitis
Cryptococcus is the most common agent of meningitis in large series of AIDS patients, with a reported 
Encephalitis
CMV encephalitis is reported in 17-26% of cases in pathological series of AIDSll,12 and was first thought to be the cause of the 'subacute encephalitis' seen in these patients". There is now evidence that, in many cases, the agent of the subacute encephalopathy is HIVI0. Infection by both CMV and HIV can be seen, but the two pathologically verified cases in our series presented as a focal encephalopathy, with signs of a pontine lesion, before developing a diffuse encephalopathy. Other viral encephalitides reported in AIDS patients but not seen in our series include herpes simplex and zoster and adenovirus type 2 5 and 31 11 • Progressive multifocal leukoencephalopathy often presents with focal signs, as in our case (see below). A diffuse encephalopathy may also be the clinical presentation of cerebral toxoplasmosis'f or CNS cryptococcosis13.
Focal encephalopathy
Toxoplasmosis was the most frequent single cause of CNS opportunist infection resulting in a focal encephalopathy, as others have founds. It is seen in 10-14% of AIDS patients with neurological involvement and can be the first manifestation of AIDS12. All our five patients presented with short histories (days to four weeks) of focal signs as hemiparesis or aphasia, three had fever, two had headache, two had seizures and one was confused. The clinical features in a series of 27 cases 12 also included nystagmus, extrapyramidal and cerebellar signs and non-focal presentations. Multiple ring enhancing lesions are commonly found on CAT scan but single ring enhancing lesions, homogeneous enhancement or low density lesions may also be seen. Double dose contrast and delayed CAT scan imaging or nuclear magnetic resonance scanning may be more sensitive but still many more abcesses are found on pathological examination than radiologically".
Serum antibody titres to toxoplasma may be low, as in one of our cases with a titre of 1/16, and AIDS patients without clinical or radiological evidence of cerebral toxoplasmosis may have relatively high titres I2. 14,15. Four of our patients were treated with pyrimethamine and sulphadoxine but none survived beyond one year. About 10% of patients may not respond to this therapyl2.15 but even if they do, most die within 12 months, usually because of other complications of AIDSI2.
A variety of other organisms causing abcesses or cerebral infection have been reported--? but are rare and were not seen in our series. They include E. coli, Candida albicans, A. fumigatus, Cryptococcus neoformans, Nocardia asteroides, species of Mucormycosis and Rhizopus, Acremonium alabamensis, Histoplasma capsulatum and M. tuberculosis.
Progressive multifocalleukoencephalopathy, due to the papova virus JC, is reported in 1-4% of all AIDS cases 2-6 and in a third of these it is the presentation of AIDSI6. Our pathologically proven case presented with hemianopia; other common presentations include, hemiparesis, impaired cognition and abnormal gait. Although enhancement of the CAT scan lesions is not a feature, our case had initially some enhancement in the occipital lobe lesion which gave rise to diagnostic uncertainty. Nuclear magnetic resonance scan is the imaging method of choice to document the progressive white matter abnormalities. The disease is invariably fatal within 18 months but two cases were reported to be alive after 20 and 23 months".
Myelitis
Virological investigation did not disclose the cause of the two acute partially reversible myelopathies seen in this series who had clinical and cerebrospinal fluid features of a viral myelitis'', Acute myelopathies associated with HIV seroconversion!", CMV18, 19 and herpes zoster2°have been reported in patients with AIDS.
Radiculopathy
Herpes zoster radiculopathy was reported in 42% of cases of AIDS with peripheral nerve syndromes''. A total of 11 of our 64 cases with neurological involvement had an herpes zoster infection at some time before death-, Three had chicken pox, all after AIDS had been diagnosed but before they developed any neurology. One of them had four months later one of the acute myelopathies reported above. The other eight had zoster radiculopathy, usually affecting the thoracic region; in only one of them it preceded AIDS, by 19 months. In five it occurred from one to eight months before other neurology but no obvious relation was apparent. In two, zoster occurred shortly before or at the same time as the neurology; one had the second acute myelopathy reported above, the other a fatal ascending polyradiculoneuropathy but in none was any virus recovered from blood or CSF. Others have reported the association of CMV with a subacute or acute progressive polyradiculopathy presenting as a cauda equina syndrome 21 • 22 . Cranial neuropathies in cases of cryptococcal, tuberculous and viral meningitis are also recorded.
Retinitis
CMV retinitis in AIDS is common and often leads to blindness'". It was recorded in 9 of our 64 cases with neurological involvement (14%)2. Gancyclovir appears to arrest its progression'". The fundal appearances with haemorrhages and soft exudates along the course of blood vessels are characteristic. Optic neuritis can also occur-". Toxoplasma chorioretinitis is infrequent in AIDS patients-''. Candida chorioretinitis, herpes simplex virus retinopathy and keratitis and herpes zoster opthalmicus may also be seen 23 •
Prognosis
The prognosis of patients with CNS opportunist infection was poor irrespective of whether they were treatable or not. The longest survival after treatment was seen in a patient with tuberculous meningitis (20 months). Patients with treated toxoplasmosis or cryptococcal meningitis did not survive beyond 12 months and, as reported by others 12 • 13 , died either from these infections or from other fatal complications of AIDS.
